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(54) lA3,6.TETRASUBSTrnJTED INDOLES 

(17) We, ROUSSEL-UCLAF, a French Body Corporate of 35 Boulevard des 
Invalides, Paris 7e, France, do hereby declare the invention for which we pray that 
a patent may be granted to us, and the method by which it is to be performed, to be 
particularly described in and by the following statement: 

The present invention, which is an improvement in or modification of the inven- 5 
tion the subject of our patent No. 1,260,868 relates to lA3,6-tetrasubstituted indoles 
having anti-inflammatory and analgesic activities. 

Patent No. 1,260,868 describes and claims inter alia a class of indoles 
of general formula 




(AHCOOH 



[wherein (A) represents a straight or branched chain allcylene group; R prepresents a 
cyclohexyl group or an aromatic group; R' represents a (Ci— C^) alkoxy group] the 
alkyl (Ci — C4) esters thereof and the non-toxic base salts. Our said Patent further 
claims l-carboxy-methy]-2-methyl-3-p-methoxy-benzoyl-6-chloro-indole and its 
methyl ester; l-carboxymethyl-2-methyl-3-p-chloro-benzoyl-6<hloro-indole and its 15 
methyl ester; and dH-(tt-carboxyethyl)-2-methyl-3-p-chloroben2oyl-6-chloro-mdole 
and its ethyl ester. 

The above-mentioned compounds generally have valuable anti-inflammatory 
and/or analgesic action. 

In further pursuance of our researches we have found that two new compoxmds 20 
structurally related to the compounds of our said Patent have particularly valu- 
able pharmacological properties. 

Thus, l-carboxymediyl-2-methyl-3-(p-chlorobenzoyl)-6-ediylindole and its esters 
and salts, and lHl-carboxy-ethyl)-2-methyl-3-(p-fiuorobenzoyl>6-chloroindole have 
both been found to have especially good anti-inflammatory and analgesic activity. 25 
Moreover, both of the last-mentioned compounds have a considerably lower ulcero- 
genic action than various compounds of related structure such as indomethacine. 

According to the present invention we provide compounds of formulae 
[Price 2Sp] 
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CH2C00H 
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(m) 



CH-COOH 

CH3 

and physiologically acceptable base salts and esters thereof. Such esters include for 
-^r^rbeM^&*t5e"S^^^ 

optical isomers, or racemic mixtures of such isomers, such isomJ?rs and mixtures thereoi 
hmiff included within die scope of the present mvention. ,-{^,1-, 
bemg mcl««M of formull III is useful f« the treamient of ^^'^^ 
<,„A nM^ous Seias. dental pains, shindes, and migrame and m the cmigementMy 
SatSSi S feSh SnSs con^^ons. The compound ^^^1^^^ 
S Aetreatment of ankylosing spondylarthritis, acute 

sUoD^i disc svndromes, lumbago, and shingles. The compound of formula II may au» 
te^^ tS^SlSientary treatment of feverish or infectious conditions. 

^Sd£| SafiirtherlSture of the present invention we P^°-^^\^^^^'^ 
com^tlons Lnprising, as active ingredient, at least °f ^?^P^J,^°S. 
presmt invention, togedier with at least one pharmaceuocal c^^'^r or ^lent 

TTift comnoritions of tiie invention may be presented m a form suitable for oral, 
transcmnSSrr^^atoiLration or 'in a ?orm suitable for topical admimstra- 

^°'''ii;^itr^C^^^<^ administration may be solid or liquid 
and martake tSXm Of gc^ules, tablets, coated tablets, capsules, syrups, emulaons 
S dJSpL ludi composition carriers or exdpiems conventionally used m 

PjorSSSSlllSministration the compositions according to. the inventionnjy 
take the form of injectable solutions or suspensions, tiie carrier t«mg a srcnl^ 
SnSdly Sejttble' Uquid such as sterile water, or a P^f'^^y.^^P^^^^^'^^^ 
5S oii; contdned in ampoules. Compositions for rectal adm^n'S^sSons fo5 
S form of suppositories, die carrier comprising a «?PPO?«ory base- Com^si^^^^ 
mnical aoolicarion may take the form of, for example, ointments, creams or powaers. 
^ AdvSSSy, ^e compositions may be formulated as doi^ge "^^^^^bS 
beine adapted to supply a feed dose of active ingredient. Tables, coat^ wbleB, 
^i^^Vsitori^Hnd ampoules are «»iples f «utaWe^sage umt forms. 
S dosage init preferably contains 25 to 250 mg of a«wjn^ent. 

•nie meferred daily dose for die adult of the compound <rf fwrnula JK^^^J^ 
or s^ is^^Uy 100 mg to 1 g depending upon Ae „«f^^^^ 
^ upon tiie nature of die tiierapeutic treamient and patient f^^'^-J^^^^I 
T iSferS^daily dose for die a&lt of die compoumi of formula IH is gcneraUy 25 

A^Sding to a still further feature of die present i^7f'if'ZJ-^^C^ ^Xl 
for themS^'on of die compound of formula II fas Vetoed above) and C,saU^i 
eSeTthSSfSrich comprises*convening 2.mediyl-HP-cUorobcnzoyl>6-ediylmdole, 

of f(»mula 
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to an alkali metal derivative thereof and reacting said derivative with an allgri halo- 
acetate of formula 

Hal— CHs— COOMk' 

5 (wherein Hal represents a chlorine, bromine or an iodine atom and Alk' represents an 5 
alkyl group containing 1 — 4 carbon atoms preferably a me&jl or ethyl group) to pro- 
duce a compound of formula 




and if desired hydrolysing said last-mentioned compound to die corresponding free 
10 add 1- e 

The conversion of the compound of formula IV to its alkali metal derivative may 
be carried out in conventional manner, by reaction with an alkali metal or alkali metal 
derivative such as an alkali metal amide, alkali metal hydride, an alkali 
metal alcoholate or a suitable alkali metal organometaUic compound; generally it is 

15 convenient to form the sodium derivative of the compound of formula IV. The conver- 15 
sion is convenienlly effected in an organic solvent^ for ocample dimethyl formamide* 
Hydrolysis of the esters of fbrmuh V may be carried out for example under basic 
conditions using for example potassium hydroxide or sodium hydroxide convemently 
in an organic solvent such as an alkanoL 

20 Th^ compoimd of fonnula IV (as defined above) may be prepared for example, 20 

by acylatmg 2-mediyl-6-ethylindole of formula 




with a compound of formula 




m) 



25 (wherein the groups Alk, which may be die same or different, each represents an alkyl 25 
group). This reaction is effected under conditions suitable for effecting reactions of 
die Vilsmeier-Haack type, for example in the presence of phosphorus oxychloride, 
phosgene, or ihionyl chloride. The resulting complex is hydrol5^ed under basic condi- 
tions to produce the compound of formula IV. The basic conditions in the last- 

30 menticmed reaction are preferably provided by a strong inorganic base such as sodium 30 
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or potassium hydroxide, and the hydrolysis is advantageously effeaed in the presence 
of an oreanic solvent sudi as alkanoL . j- «f 

•nJ compound of formula VII may be prepared by reactmg dialkylamme of 

jonmila ^ >n—H (wherein Alk Is as hereinbefore defined) with p-chlorobenzoyl 
Alk 

*^°"The compound of fonmila VI may be prepared for example by «;yclising a 
compound of formula 



10 



20 




(wherein Alk Is as hereinbefore defined), with a cydlsation agent such as boim tri- 

"•?L"s£f^S^^X^uf ^r^"^^ m the last-mendoned process may 
be prqwred for example by reducing a compound of formula 



JX. 



JMk 

CH3 



(wherein Alk is as hereinbefore defined) for example mth an alkali metal borohydride 
15 ^di^^^y^SSSS formula IX may be prepared for example by reacting a 
compound of foxmula 

CH 

0 CH3 



mamS fSXnple by reaction with an appropriate alcohol advantageous^ m ihe 
of aT^id catdysL The compound of formula II may also, if desired, be 
?^^d L^a^t ther^f in conventional manner, for example, by reaction with an 

25 "^1^^ a yet further feature of the present invention, we provide a process 25 
for tte oreSlSn of the compound of formula III (as defined above) and lower alkyl 
£e* thS^Sh cSprlses^onvcrtlng 2-methyl-3<p-fluoiobenzoyl>6-ediybndole, 

of foimula 
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to an alkali metal derivative thereof and reacting said derivative witb an a]k3l2»balD» 
propionate of formula 

CHs-^CHHal'— COOAIk 

(wherein Hal' represents a halogen atom and Alk is as defined above) to produce a 
5 a compound of formula 5 




OH-COOAlk 
CH3 

and if desired hydrolysing the last-mentioned compound to the corresponding free 
acid. 

Thus the last-mentioned process may, if desired, be carried out in an analogous 
10 manner to that employed for tht conversion of the compound of formula IV into the 10 
compound of formula II. 

2-Methyl-3-(p-fluoroben2oyl)-6-chloroindole may be prepared for example;, by 
acylating 2-methyl-6-chloroindole with NjN-dimediyl-p-fluorobenzamide. This reac- 
tion is effected under conditions suitable for effecting reactions of the Vilsmeier-Haack 
15 type for example in the presence of phosphorus ox^rhloride, thionyl chloride or phos- 15 
gene, and subsequently hydrolysing the resulting complex under basic conditions to 
produce 2-methyl-3-<p-fluorobenzoyl)-6-chloromdole. 

The preparation of 2-methyl-3-(/>-fiuorobenzoyl)-6-chloroindoIe according to the 
last-mentioned process may be carried out in an analogous manner to that employed 
20 for the preparation of the compound of formula VI fnm the compund of formula VII. 20 
The compound of formula XI may be obtained in the form of a mixture of optical 
isomers thereof, in which case, it may, if desired, be resolved in conventional manner, 
e;.g. by conversion into a salt diereof with an optically active base, followed by separa- 
tion of the diastereoisomeric compounds so produced and then add^cation of the 
25 appropriate diastereomer to produce the desired optical isomer of the compound of 25 
foimiila XI. 

The following feamples illustrate the present invention while the Preparations 
illustrate the preparation of starting materials employed in die process of the invention. 

Preparation: 2-methyl-6-etiiylindole 

30 Stage A: dimethyl acetal of 2-r3-ethylphenyl-imino)-propionaldehyde 30 
A mixture of 15g 3-etiiylaniline, [described by P. M. Kochergin, Zhttr. obskcher 
Khim., 27, 3204, fl957) and Ckenu Abs., 52, 8987, (1958)], 15g of die dimethyl 
acetal of pyruvaldehyde an iodide crystal, and 150ml toluene are refluxed for 24 hours, 
the wato: formed being distilled off by azeotropy and separated by decantation. The 

35 toluene is removed by distillation under reduced pressure, the residues from the two 35 
operations are combined, and 38g of this are redistilled. 30g of the dimethyl acetal of 
2-(3-ethylphenyl-imino>propionaldehyde are obtained in the form of a clear yellow 
liquid ho&ng at 163^C imder 25mm mercury. 

Analysis: Ci.H,„NOo (221.29). 
40 Calculated: C% 70.55 H% 8.65 N% 6.33 4Q 

Found: 70.5 8.6 6.4 

Stage B: dimethyl acetal of 2-.(3-etiiylanilino)-propionaldehyde 

A mixture of 25.5g of the dimethyl acetd of 2-(3-e!hyIphenyl-imino)-propion- 
aldehyde,^ 80Qml methanol, two drops of sodium hydroxide solution, and 13g sodium 
45 borohydride is boiled for two hours. The reaction mixture is poured into cdd water, 45 
die mixture is extracted with ether, and ±e extract is dried over sodiimi sulphate and 
evaporated to dryness. 25 g of the residue are collected and redistilled under a pressure 
of 20 mm mercury. 18 g of the dimediyl acetal of 2-(3-ediylanilino)^ropionalddiyde 
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25 



30 



35 



etfaanol, ibea ether 



^•"■SS?"C% 72.63 H-, 5.41 n.|0 N% 4.7 

Found: 72.7 5^ 11.7 4.8 



10 



are obtained in the f onn of a colourless liquid, soluble in c^v^tional or^c solvents, 
but insoluble in water, boiling, under 20 mm mercury, at 164°C (yield 70 /o). 

Analysis: CiiH.|N02=223.31. , „ ^„ 

^ Calculated: C% 69.92 H% 9.48 N% 6.27 

5 Found: 70.2 9.6 6.1 

^^^172 g 'S^Ae'"<toS5rS^ of 2K3-ethylamIino)-propionaldchyde and 130 ml 
benzene are mixed, the internal temperature is brought to between 5fC «>d 10 Q and 
a stream of boron trifluoride is passed through for two hours with somng, foUowed by 

,n a stream of nitrogen for 30 minutes. 50 ml water are added, somng is cononued for 
15 minutes, and mixture is separated by decantation The benzene phase is vrajed 
widi a 10% aqueous ammonia solution, dried over sodium sulphate, and evaporated 
to dryness 15 g of the residue are coUected and redistilled « a pressure of 1 nm 
mm. 5g of ^de product are obtained; this is recrysralhzed from Pet"J«mi edier. 

•5 3 g ^elyl-6-ediylindoIe are obtained in die form of a solid P"dua solubk in 
conventional organic solvents, but insoluble in water, meltmg at 68«>C (yield 24/,). 

Analysis: Cx.H.3N=15^^ ^^^^ ^^^^ 

Found: 82.6 8.0 8.7 

20 Example 1: l-carboxymediyl-2-methyl-3-p-chlorobenzoyI-6-ediylindoIe. 

Stage A: 2-mediyl-3-(p-chlorobenzoyl)-6-ethylindole R-,ict«n 
62 e N,N-dimethyl-p-chIoroben2amide (compound described m the Balstem 
dictionary! 9, 341) are suspended m 2.5 ml phosphorus oxychlondc; 2 8 g 
eAvlfadoIe ie added and the mixture is heated for 2 hours at 90°C 50 ml of boi Img 
Sol are^dd^ Aen die reaction mutture is poured into hot wata with stimng. 
Se iluTon feSoSi and brought to pH=10 by ±e addition of sodj-um hydroa^ 
solution, then stirred for an hour at QOC and filtered; the precipioite « wa^ed Ma^ 
_ 3 5 g of crude 2-mediyl-3-(p-chloroben2oyl)-6-ethyhndole are 

210'=C; this is recrystallised from edianol. Thus 3.2 g of the pure 



20 



25 



obtained, melting at 210'=C; this is recrystalhsed from ethanol. i nus g P"^ 30 
compomd are obtained in the form of colourless crystals, soluble m dichloromethane^ ^ 
spanngly soluble in alcohols, but insoluble in water and edier; the meltmg pomt 
remains unchanged after recrystallizadon (yield 61%). 



35 



40 



Stage B : l-rmediosycarbonyl-meihyI)-2-methyI-3-fp-chlorobOT20v^^^^ 

A solution of 3.2 g 2-mediyl-3-(/)-chlorobenzoyl).6-ethyImdole m 50 ml dimethyl- 
formamide is added to% suspension of 0.6 g of 50% sodium hycfade m Vasdme oj 
(the word « Vaseline" is a registered Trade Mark) in 20 nJ d'rae^ylf'f^^m'de, aftw 
40 contact for one hour when the hydrogen has been driven off, 1.7 g mediyl cMoraamte 
are added; the mixture is stirred for one night. The solvent is evaporated off and Ae 
residue is taken up in 100 ml water and filtered, washed widi water and ^aium 
^ered 5 g of die l-(medioxvcarbonyl-mediyl)-2-mediyl-3-(p-chlorofaenzoyl)-6- 

edivlindole a^ coUected and recrjstaUized &om methanol. The compound is o^mg 
45 in the form of yeUow crystals, soluble in dichloromethane,^armgly soluble m alcohols, « 

but insoluble in water, melting at ISO^C (yidd 63%). 

Amdvsis: C.,H»rNaO,=369.84. _ . 

^ Caliukied: C% 68.21 H% 5.44 0% 9.58 N% 3.79 
Found: 68.3 5.4 9.6 3.6 

m Stage C: l-carboxymedivl-2-mediyI-3-(p-chloroben2oyl)-6-etfiylindoIe . „ ^ ^0 
^ A mixture of 2.2 g'l-rmedioxvcarbonyl-methyl)-2-metfayl-3-fp-chlorobenzoyl)-6- 

ediylindole, 1.5 g potassium hydroxide, 100 ml methanol and 10 ml water are reflux^ 
for one hour. The methanol is evaporated off and the residue is dissolved m 100 ml not 
water; the solution is treated widi carbon and filtered; the filtrate is cooled and brought 
« to pH= 1 by the addition of hvdrochloric add, again filtered, Mid dried. 2 g of the 55 
crude comoound are coUected (yield 95%); this is recrystallized from medianoL 1.2 g 
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l-<»rboxjmcthyl-2-methyl-3-(>-<±Iorob^^ are obtained in the form 

of a solid cream product, soluble in the majority of conventional organic solvents, 
spanngly soluble in eAer and medianol, but insoluble in water, melting at 244^0. 

Analysts: QoH,8NC10.,=355.81 

Calculated: C% 67.55 H% 5.10 a% 9.96 N% 3.94 5 
Found: 67.2 5.1 9.7 3.7 

Example 2: l-Cl-carboxyethyl>2-mediyl.3-^fluorobenzoylV6-diloroindole 
Stage A: 2-mediyl-3-(p-fluorobenzoyI)-6-chloroindole 

3 . 6 g N,N-dimediyl-p-fluorobai2amide are dissolved, with agitation, in 1.5 ml 
phosphorus oxychloride; 3.3 g 2.methyl-6<hloroindole are added, and the reaction 10 
mature is heated at 80— 90°C for 2 hours; 100 ml of boiling edianol are added, and 
the mmure is poured into hot water with agitation; the solution is cooled, brou^t to 
pH--10 by the addition of sodium hydroxide solution, then agitated for 24 hours; the 
i« precipitate is filtered and washed with ethanol. 4.2 g 2-methyl-3-0)-fluoroben2oyl>6- 

chloromdole are obtained; diis is used as such in die following stage. 15 

The compound appears in the form of a solid yellow product, soluble in dichloro- 
methane, spanngly soluble in alcohols and ether, but insoluble in water, melting at 
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Analysis: Ci.Hj,ClFNO=286.71 

Calculated: C% 67.03 H% 3.51 a% 12.37 F% 6.62 N% 4.89 20 
I'ound: 67.0 3.9 12.3 6.6 5.0 

pe starting material, 2-mediyI-6-chloroindole, is obtained according to die pro- 
cess descnbed m British Patent No. i;ZG0,868. 

Stage B: Medijl 2- [2-mediyl-3-Cp-fluoroben2»yl)-6KWoroindol-l-yI] -propionate 

^ ester .> ^ «- x- 25 

6.8 g of 2-metiiyl-3-(p-fluon)benzoyl)-6-chloioindole, 20ml of dimeihyi fonn- 
amide and 1.2 g of a 50% sodium hydride suspension in oO, aie mixed widi stiiring. 
When die hydrogen has been completdy driven off, the mixture is agitated for one 
more hour, the 4 ml of methyl 2-bromopnqMonatB are added. The mixture is agitated 
30 1°^°^ « """^^ temperature, the solvent evaporated and die residue taken up 30 
m 100 ml wat«. The mixture is extracted with dichlorometiiane, die extracts treated 
wiib carbon and evaporated to dryness. 3 g of metiiyl 2-[2-metiiyl-3-(p-fluoroben2oyl)- 
6-chloromdol-l-yI] propionate ester are obtained whidi are used as such in die foUow- 
mg stage. 

35 This produa occurs in die forai of an amorphous compound, soluble in die 35 

majonty of conventional organic solvents, sparingly soluble in edianol but insoluble m 
water. 

Stage C : l-a-carboxyediyl)-2-mediyl-3-(p-fluorobenzoyl)-6 diloioindole 
9 g of cru<k medijd 2- [2-medijd.3-0>-fluoroben2oyI)-6-diloroindol-l-yl] -propionate 

40 estCT, obtained as described above, are refluxed for 1 hour widi 2.5 g potassium hydr- 40 
oxide, 200 ml medianol and 10 ml water. The medianol is evaporated off and die 
dry i«adue is ttkm up in 200 ml virater; die aqueous solution is treated widi carbon 
md ffltered; the filtrate is brought to pH=l by die addition of hydrochloric acid, 
Utered, and dned m vacuo. 7 g of die residue are recrystallized from a 1 : 1 water- 

45 alcohol mixmre and die predpitate is washed widi edianol and tiien edier and d^^ 45 
mdtingat 1^^°'^^^^"^"'"^^'"^"^'*^°'°^'*^ obtained. 

Analysis: Q,H„a FNO,=359.78. 

Calculated: C% «.46 H% 4.2 a% 9.85 F. 5J3 N% 3.89 
50 Found: 63.6 4.3 10.1 5,5 4.0 50 

Phannacolo^cal study of l-carboxymediyl-2-mediyl-3-(p-chlorobenzoyl)-6-ediylindole 
and Kl-CMboxyetiiyI)-2-mediyl-3-0>-fluorobenzoyl>6-chloroindole 
I) Anti-inflammatory action 

« 1- JP^^ iBed is diat of D. Branceri, G. Azadian-Boulanger and R. Jequier, 
55 shghdy modified [Arck mt Phamacodyn., 152, 15 (1954)]. It comprises admidster^ 55 
mg to rats each weigjimg about 150 g, in a sing^ injection, 1 mg of naphdioyIhq»r- 
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15 



aiirine (NHA) under the idamar aponeuK«fc 

cause m inflannnaMry oedfflM. . . ^ ^„ aqueous suspension, one hour 
paw between these two measuiements represents Hie 

?K degree of inflammation of each group is expressed in absolute qoanttOW aMas a 
!£:Se Srf control animals. Under these conditions, the standard ^ccove 
d^^dimos? adequately indicates quantitativdy the activity of a P«>duct « Jte 
So,^ ^rSse wWA direases the degree of inflammation by 40% compared with 

"^f 'HSto5inethyl>2-methyl-3.(p-chloroben2oy^ was admin- 

istered in doses increasing from 5 to 30 m^i^. 

The results obtained are given in die followmg table : 
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Batches 


Doses 
administered 
(mg/kg) 


Increase in 
paw volume 
after 2 hours 


Degree of 
inflammation 
as percentage 

of that of 
controls 


1st test 
Controls 


0 


15.3 




1- carboxymethyl- 

2- methyl-3-(/>- 
chlorobenzoyl)- 
6-ediylmdole 


25 

100 


5.8 
3.6 


37 
24 


2adtest 
Controls 


0 


20.3 




1- carbo^^methyl- 

2- methyl-3-(f- 
chlorobenzoyl> 
6-etliylindole 


5 
15 
45 


10.9 
13.0 
6.4 


54 
64 
31 
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Batches 


Doses 
administered 


Increase in 
paw vdmne 
after 2 hours 


D^reeof 

as percentage 
of that of 
controls 


1st test 
ContrQls 


0 


14.5 




l-(l-carboxyethyl) 
-2-inethyl-3-(p- 
fluorobenzoyl)- 
6-cbloromdole 


5 
15 


7.0 
8.6 


48 
59 


2nd test 
Controls 


0 


18.6 




l-(l-carboxyethyl) 
-2-methyl-3-(p- 
fluorobenzoyl)- 
fr-dbloroindole 


3 
9 


13.4 
6.1 


72 
33 



10 



15 



20 



On die basis of these results it can be seen that the products studied have signi- 
ficant anti-inflammatory activity. For die first product studied, the ED^o is below 15 
mg/kgy and for the second product studied it is about 5 mg/lsg. Under simOar experi- 
mental conditions the ED^o of aspirin is 30 — 60 xng/kg. 

2) Analgesic effect 

The test used is based on the observation by R. Koster et dL [Fed. Proc, 18, 412 
(1959)], that the intraperitoneal injection of acetic acid causes, in the mouse, char- 
acteristic repeated twisting and stretching movements which can last more than 6 
hours. Analgesics prevent or remove tliis syndrome, whidh can therefore be considered 
as the manifestation of a dififuse abdominal pain. 

A 0.6% aqueous acetic add solution, to which 10% of gum Arabic has been 
added, is used. The dose which initiates the syndrome under these conditions is 0.01 
ml/g, i.e. 60 mg/kg, of acetic acid. The analgesics arc administexed orally in an 
aqueous solution half an hour before the intraperitoneal injection of acetic acid, the 
mice having been fasted since the day prior to the experiment. For each dose and for 
the controls which are compulsory in each test, one more groups of 5 animals are 
used. The stretching movements of each mouse are observed and counted, then 
summed by groups of 5 during an observation period of 15 minutes^ starting from the 
moment of injection of acetic acid. 

In the case of l-(l-carboxyethyl)-2-methyl-3-(p-fluorobenzoyl)-6-chlorindole, the 
compound was administered in doses of 2, 5, 10, 20, 50, and 100 mgyTcg. 

The following table gives the results obtakied : 
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Product 


Do$es 
(mg/gk) 


Stretdiing movements a$ a 

pCrOCllt&&C ox IDC COnuuia 


1- carboxymethyl- 

2- methyl-3-(/>- 
chlorobenzoyl)- 
6-ediyIindole 


5 
10 
20 
50 


93 
61 
28 
23 


1- (l-carbo^ediyl)- 

2- inethyI-3-(/»- 
fluorobenzoyl)- 
6-diIor(Mndole 


2 
5 
10 
20 
50 
100 


96 
76 
51 
24 
23 
16 



15 



20 



These results show that the EDj, of the first product studi«i is about 15 n^g, 
and 2t of^!£ndi^^t studied is about 10 mgAg- Under similar condmons, 
die EDa» of aspirin is 160 mg/kg. 

3^ Researdi into possible ulcerogenic activity . . j u ai 

Thf^B^c ^tjr was determined by a test devised by Boissier et al., 

^^'pSi/rattSd? weighing 120-140 g aie fasted for 24 hours before the start 
of the^Si^St^e^S^ tote smdild are admim-stered in aqueous suspension 
Sy t^^ST^S a vSfu^e of 0.4 ml per 100 g weight of annual, and at m««a«ng 
5L^TT^ animals are kiUed 7 hours after the treatment (31 hours after the start of 
&^^d t^e1^,SL£r«e removed. The size of the ulcerous lesions is esomated 
f^diTtomad,, taking account of their nmnber and their dimensions, accordmg to 
an arbitrary scale from 0/-'3. 

The following results are obtained: 



15 



20 



Batches 


Dose 
(mg/kg) 


Value from 0 to 3 


ContrQls 


0 


0 


l-<:arboxyinethyl-2- 
methyl-3-(/>-chloro- 
benzoyl)-6-ethylindole 


200 


0.3 




Batches 


Dose 
(mg/kg) 


Value from 0 to 3 


Controls 


0 


0 


l-(l-carboxyethyl)-2- 

metiiyl-3-(/>-fluorobenz- 

oyl)-6-ddoromdoIe 


20 
60 


0.38 
1.13 



25 



Thus the first compound studied shows no ulcerogenic activity at the high dose of 

^ ulS the same experimental conditions, indomethacine causes medium ulcera- 
tions (value shown as 1% at doses of 10 mg/kg. 



25 
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Additional teste on l-(l<arboxyetfayI)-2-methyl-3-ft)-fliion)benztyl>45^1^^ 
4) Aitfaiids test using an adjuvant 

Injection of the complete Fieund adjuvant {mycobacteria and minimi oiD into 
the rear paw of a rat causes : 

}' ^ appearance of a large inflanunatoiy lesion of the injected paw vdiich is 5 
called the primary lesion (or arthritis). / *~ 

2. The appearance, after a latency time of about 15 days, of an inflammatxttv 
lesion m tiie non-injected rear paw and sometimes also the front paws and tail: these 
lesions are called " secondary arthritis ". 

iWale rats eadi weighing 130-150 g att injected via the intraplantar route widi 10 
0.1 ml of sterJised adjuvant, " foimula No. 4 » (M. butyricum 6 mg/ml in Bayol 55 • 
vBsdme oil). Startmg from the moment of injection (day 0), 4e animals recdve the 
pr^uct studied incorporated m their diet for 17 days (the controls receive the adjuvant 

"rae animak are wdghed on the day of injection and again after 10 and 17 days. 15 
After 8 days and imtil 17 days have elapsed, an aqueous solution of 1 g/1 of tiara- 
cychne hydrochlonde is administered oraUy. After 17 days the volume of the non- 
mjected paw is measured by means of a plediysmometer and the serous 2M «-elv- 
coproton IS estimated (diis glycoprotein is absent in the normal aduk lat but app^ 
m certam pathological conditions such as inflammation). 20 

The results obtained are given in the following table: 



10 



15 



20 



Batdies 


Doses 
(mg/kg) 


Volume of 4e 
non-injected 
paw on day 17 


Quantity of 
2M a-gfyco- 
protem 


Controls 


0 


63.8 


8.20 


Studied product 


30 


31.3 


4.66 


Controls 


0 


53.0 


6.06 


Studied product 


1 


47.4 


4.91 




5 


37.2 


2.58 



These rwults show that the smdied product has a significant anti-inflammatorv 
activity at a dose of 5 mg/kg and thai^ at this dose^ it decreases the serous « 2M dy- 
25 coprotein level by about 55%. " *6»y ^ 

5) Erythema test using ultra-violet rays 

This test is perfonned on guinea-pigs each weighing 600—900 g accordine to 
either of the metiiods of Winder [Arch. IrU. Phartnacodyn. J/tf, 261 (1958)1 
and Adams [/. Phwrm. Pharmacol. 12, 251 (I960)]. The prdduct is kninisttied to 
Stta^M ^ ™ aqueous suspension <me hour before the animals are e^sed to 30 

H-^n^^lw*"" *^ Pj*? *«_2 ""mates, at a distance of 20 cm on three previously 
dqulated skm areas and the erydiema level, evaluated 2 hours after this irradiation, is 
indicated on an arbitrary scale of magnitude between 0 and 3. 

-"^Ll^^i^i? ^*ed animals is expressed as 35 

the controls which are subjected to the inadiation after recdvmg only 4e dispersing 

was admin- 
istered orally in doses of 20 and 60 mg/kg. 

40 Tlieresdts obtained are given in the Mowing table: 40 



Batches 


Administered 
doses (mg/kg) 


Erythema 
level 


Eiydieina 
pcrccinngc 
oonqiared with 
contiols) 


Controls 


0 


2.30 


100 


Produa studied 


20 


1.80 


78 


Controls 


0 


2.70 


100 


Product studied 


60 


0.70 


26 



These results show that Ae dose which de«e^ ^'KSTfa^LtS f^d 
is about 35 mg/kg. Under ihe same conditions the ED„ of aspirm is oetween 

100 mg/kg. 

WHAT WE CLAIM IS 

1. The compound of formula 




CH3CI 



and physiologically acceptable base salts and e«Mstii^f - 

2. TTie mediyl ester of die conq>ound of formula II 

3. llie compound of formula 



(H) 



defined in daim 1. 




CH-COOH 
6H3 



Km 



4. PhysiologicaUy acceptable base salts and esters of the compound defined in 

*^5^' A i,roces8 for the preparation of the compound of formula II (as defin«i in 
daim 1) aTQ!/!* e^teHiereof whidi comprises convertmg 2-methyl.3.(p- 
chIorobenzoyl)-6-ethylindole, of formula 




^3 1,321,43 3 

to an al^ metal derivative thareof and reacting said derivative with an alkvl halo- 
acetate of formula 

Hal— CHa— COOAIk' 

(wherein Hal represents a chlorine, bromine or an iodine atom and Alkf represents an 
allcyl group contammg 1—4 carbon atoms) to produce a compound of fonnula 



CH2C00Alk' 

(wherein Alk' is as defined above) and if desired hydrolysing the last-mentioned com- 
pound to the corresponding add. 

r ^; wP'^?^,,^ daimed in claim 5 wherein conversion of the compound of 
f oimula IV to its alkaU metal derivative is carried out by reaction widi an alkali metal 
amid^ allcali metal hydride, an alkali metal alcoholate or a suitable alkaH metal oreano- 
metalhc compound. 

7. A process as daimed in claim 5 or claim 6 wherem the conversion of the 
compound of formula IV to its alkali metal derivative is effected in an organic solvent. 
fonn^(k ^^^^^ ^ claimed in claim 7 wherein die organic solvent is dimethyl 

, . A ?/?^^ as claimed in any of claims 5—8 wherein hydrolysis of the esters 
of formula V « earned out under basic conditions in the presence of an organic solvent 
10. A process as claimed in claim 9 wherein the organic solvent, as defined in 
claim 9, comprises an alkanol. 

fnrmiJ: 1^ J^^A^ ^ Claimed in any of claims 5—10 wherein the compound of 
fSS! " ^ prepared by acylating 2-mediyl.6.ethylindole of 




with a compound of formula 




czn} 



(wherein the groups Alk, which may be the same or different, each represent an alkyl 
group) and subsequently hydrolysing the complex resulting from die reaction under 
basic conditions to produce die compound of formula IV. 

12. A process as claimed in daim 11 wherein die acylati(m is effected in the 
presence of phosphorus oxychloride, phosgene, or tfaionyl chloride. 

13. A process as daimed in either of dahns 11 and 12 wherein the hydrolysis is 
carried out in die presence of a strong inorganic base. 

14. A process s claimed in claim 13 ni^erein the strong inorganic base is 
sodium or potassium hydroxide. 

15. A process as daimed in any of claims 11 to 14 wherein the hydrolysis is 
effected in the presence of an organic solvent. 

16. A process as claimed in daim 15 wherein the organic solvent comprises an 
alkanol. 

17. A process as claimed in any of claims 11 to 16 wherein the compound of 
formula VI (as defined in daim 11) is pr^ared by cyclising a compound of fonnula 



14 



U21,433 



0-AIk 
'CH3 



14 



10 



15 



20 



25 



30 



(v*eidn Alk is as defined in daim 1 1) widi a cydization apart to produce the com. 
poun^ fo™^^ in daim 17 whetdn the cydization agent is boion tri- 

^""fl" A process as claimed in daim 17 or daim 18 wherein the compound of 
formula VIU is prepared by reducing a compound of formula 



C2H5 




^"'^^^J^ dSnldl dk 19 wherein the reduction of the compound of 
j^lT?c£ed"°in-SL^?thM^ 

"""^ TpSSt'daSetS'^f SdlLs 19 to 21 wherdn the compound of 
formula IX is prepared by reacting a compound of formula 




Arfierein Alk is as defined in daim 11) widiS-eihyiandine. , tt /-o 

^ 23 A process for the preparation of esters of the compound of formula H (as 
defined in clidm 1) wherdn fee said compound of formula U is cstenficd to produce 

the "^"^^^^ggj daimed in claim 23 wherein esterification is effected by react- 
ing the'compound of formula II with an appropriate alcohol in the presence of an aad 

A process for die prq>aration of salts of the compound of formula U (as 
defined" in daim 1) wherein die said compound of formula II is craverttd mto the 

desir^ salt ^^^^ ^ daimed in claim 25 wherdn the conversion is effected by 
reacting die compound of formula II widi the aH«ropriate base. ^^^^^ .„ 

27 A process for die preparation of die compound of formula III (as defined m 
daim 3) and Q-g al^l esters tiiereof whidi comprises converting 2-mediyl-3-(/>-fluoro- 
benzoyl)-6-ediylindole, of formula 



C2H5 




(Z) 



10 



15 



20" 



25 



30 



10 
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to an alkali metal derivative thereof and reacting said derivative with an alkyl 2-halo- 
propionate of fonnula 

CHa— CHHal'— COOAIk 

(wherein Hal' represents a halogen atom and Alk is as defined in claim 11) to produce 
> a compound of formula 



(ZI) 

"CH3 
CH-COOAlk 

and if desired hydrolysing the lastHOiemioned compound to the corresponding free acid. 

28. A process as claimed in claim 27 wherein the 2-methyl-3-(p-fluoroben2oyl)- 
6-chloroindole is prepared by acylating 2.methyl-6-diloroindole widi N,N-dimethyl-p- 
fluorobenzamide and subsequently hydrolysing the resulting complex under basic con- 10 
ditions to produce 2-methyl-3-(p-fluoroben2oyl)-6-chloroindole. 

29. A process as claimed in claim 28 wherein the acylation is effected in the 
presence of phosphorus oxychloride, thionyl chloride, or phosgene. 

,c 30. A process as claimed in claim 28 or claim 29 wherein the said hydrolysis is 

effected under the conditions defined in any of claims 11 to 16. 15 

31. A process for preparing the compound of formula II and salts and esters 
thereof (as defined in claim 1) substantially as herein described. 

32. A process for preparing the compound of formula II and salts and estists 
thereof (as defined in claim 1) substantially as herein described with reference to 
Example 1. 20 

33. A process for preparing the compound of formula III (as defined in claim 
3) substantially as herem described. 

34. A process for preparing the compound of formula III (as defined in daim 
3) substantially as herein described with reference to Example 2, 

25 35. The compound of formula II and salts and esters thereof (as defined in 25 

claim 1) wherever prepared by a process as claimed in any of claims 5—26, 31 or 32. 

36. The compound of fonnula 11 (as defined in claim 3) whenever prepared by 
a process as clauned in any of claims 27—30, 33 or 34. 

37. Pharmaceutical compositions comprising, as active ingredient, the com- 

30 pound of fonnula II (as defined in claim 1) and/or a physiologically acceptable base 30 
salt or esters thereof, togedier with at least one pharmaceutical carrier or ezcq}ient 

38. Pharmaceutical compcdtions comprishig as active ingredient, the compound 
of fonnula III (as defined in claim 3) together with at least one pharmaceutical carrier 
or exdpient. 

35 39. Compositions as claimed m dann 37 or claim 38 presented in a form suit- 35 

able for oral, transcutaneous, rectal, or topical administration. 

40. Compositions as claimed in any of claims 37 to 39 in the form of injectable 
solutions, injectable suspensions, tablets, coated tablets, capsules, suppositories, oint- 
ments, creams or powders for topical application. 
40 41. Compositions as daimed in daim 37 substantially as herein described. 40 

For the Applicants, 
FRANK B. DEHN &Ca, 
Chartered Patent Agents, 
Imperial House, 15/19 Kmgsway, London, W.C2. 
Reference has been dkected in pursuance of Section 9, subsection (1) of die 
Patents Act 1949, to patent No. 1,206,915. 
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